INTRODUCTION
Metal-nitrosyl complexes often exhibit chemical properties different than those of their isoelectronic carbonyl analogues. This difference is usually a manifestation of the NO ligand's strong π-accepting ability, in effect allowing it to act as a reservoir of electron density depending on the degree of M→NO backbonding. (formally NO -) are 1e-donors and much weaker π-acids. 2 In general, bent M-N-O groups have been exhibited by complexes containing Group 7-9 metals [3] [4] [5] , whereas those of Group 6 display mainly linear M-N-O linkages. 5 For the majority of nitrosyl complexes, bound NO primarily behaves as an ancillary ligand during their chemical transformations, acting to accept or donate electron density to the metal centers as required. Reactions that do involve the NO ligands often result in cleavage or rearrangement of the M-N or N-O bonds. [6] [7] [8] As a result, the ability of NO to function as a non-innocent ligand while facilitating transformations at the metal center currently remains a relatively underexplored topic. In that connection though, recent work by Berke and coworkers has demonstrated that for several ReCl(PR3)2(NO)2 complexes, NO-aided reactivity at the metal centers can be induced by the addition of Lewis acids such as B(C6F5)3 or Et + to the Otermini of the apical, linear NO ligands. 9 The resulting adducts are highly active olefin- Figure 1 and it is presented in the Supporting Information. 
Synthesis and Characterization of Cp*M(NO)(κ 2 -Ph2PCH2CH2PPh2) Complexes.
Reductions of 1 and 2 can be effected in C6H6 at 80 °C with 2 equiv of cobaltocene (Cp2Co) as the reducing agent. The 18e neutral Cp*M(NO)(κ 2 -Ph2PCH2CH2PPh2) (M = Mo (3); M = W (4)) product complexes can be isolated as analytically pure orange-red solids by chromatography on alumina with pentane/Et2O as eluant (Scheme 3).
Scheme 3. Synthesis of Cp*M(NO)(κ 2 -Ph2PCH2CH2PPh2) Complexes
X-ray quality crystals of 3 were deposited along the walls of the reaction flask during the course of its preparation from 1, and its solid-state molecular structure is shown in Figure 2 . The structure is that of a classic three-legged piano-stool molecule containing the Cp*M(NO)
scaffold. 10 The NO ligand is linear, with a Mo( The NMR spectra of the congeneric tungsten complex 4 are particularly informative. 16 In other words, a significant contribution to the overall Attempts to characterize the nature of the NO ligands in 5 and 6 by using IR spectroscopy have been unsuccessful because of strong overlapping absorptions due to Sc(OTf)3 in the region of interest. While it is possible that the Sc(OTf)3 is attached at the nitrogen atoms of the NO ligands in 5 and 6, 21, 22 this is unlikely given the identical behavior of sterically more demanding
Lewis acids (vide infra). Unfortunately, the νNO absorption in the IR spectrum of 9 is obscured by strong overlapping In contrast to 9, heating 10 at 80 ºC in CD2Cl2 affords a mixture of products, there being no evidence for the formation of a W-H bond. The reason for this difference between the Mo and W complexes is not immediately obvious, but previous studies with other compounds based on the Cp*M(NO) scaffold have shown that molybdenum complexes tend to react at significantly greater rates than the corresponding tungsten compounds. 24 Thus, while orthometalation of a phenyl substituent from Cp*M(NO→B(C6F5)3)(κ 2 -Ph2PCH2CH2PPh2) proceeds rapidly for M = Mo, the same transformation for M = W likely proceeds at a slow enough rate to permit various unwanted side reactions to occur. two strongly-coupled phosphorus nuclei. An expansion of the spectrum is shown in Figure 5 .
Due to the low intensity of the tungsten satellites, the full pattern of splittings due to P-P and P-20 W couplings has not been identified. In addition, the 1 JPW coupling constants could not be reliably measured for either of the 31 P resonances in the AB system. Low-and high-resolution mass spectra (EI, 70 eV) spectra were recorded by Mr. Marshall
Lapawa of the UBC mass spectrometry facility using a Kratos MS-50 spectrometer. Mr. Marco
Yeung recorded ESI mass spectra on a Bruker HCT spectrometer, and elemental analyses were performed by Mr. Derek Smith of the UBC microanalytical facility. X-ray crystallographic data collection, solution, and refinement were performed at the UBC X-ray crystallography facility. °C for 18 h. Crystals of 3 suitable for an X-ray diffraction analysis were deposited along the walls of the reaction vessel, and they were removed for analysis prior to further purification of the reaction mixture.
Synthesis of [Cp
Subsequently, the reaction flask was allowed to cool to room temperature, and the volume of the reaction mixture was reduced in vacuo to ca. 10 mL. The dark-brown solution was transferred to the top of a basic alumina column (1 x 10 cm) made up in n-pentane. A bright orange fraction was eluted using 0-100% Et2O in n-pentane, and the volatiles were removed from the collected eluate under reduced pressure to obtain 3 as an orange-red solid (0.187 g, 81% yield). 
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